an addition to our knowledge of the great Calam arian family, to which the p lan t obviously belongs.
F u rth e r dem onstrations are also given by the author, illustrating some features in the history of th e true Calamites. A ttention is called to the fact that, w hilst the large, longitudinally-grooved and furrowed inorganic casts of the central m edullary cavities of these plants are extrem ely common, we never find sim ilar casts of the sm aller branches. The cause of this is dem onstrated in th e memoir. In these young twigs the centre of the branch is at first occupied by a parenchym atous medulla.
The centre of this m edulla becomes absorbed a t a very early age, leaving the beginnings of a small fistular cavity in its p la c e ; but, if any plastic mud or sand entered this cavity when the p lan t was subm erged, the surface of such a cast would exhibit no longitudinal groovings, because there would be nothing in th e rem aining m edullary cells surrounding the cast to produce such an effect. I t was only when the fu rth e r grow th of the branch was accompanied by a more complete absorption of the rem aining m edullary cells, causing the cavity thus produced to be bounded by the in n er wedge-shaped angles of the longitudinal vascular bundles co nstituting the xylem zone, th a t such an effect could be produced. A fter th a t change any inorganic substance finding its way into the in terio r of th is cavity, had its surface so moulded by th e wedges as to produce th e superficial longitudinal ridges and furrow s so characteristic of these inorganic casts.
II . " T h e N itrify in g P ro c e ss a n d its Specific F e rm e n t." B y P ercy F . F rankland, P h .D ., B .S c. (L o n d .), A .R .S.M ., Ac., P ro fe ss o r o f C h em istry in U n iv ersity C ollege, D undee, a n d G race C. F rankland.
C o m m u n ic a te d by P ro fe sso r THORPE, F .R .S . R e c e iv e d F e b ru a ry 28, 18D0.
The process of nitrification has been practically studied for cen turies, b u t i t was first in the year 1878 th a t it was shown by Schloesing and M untz to be dependent upon the presence of certain m inute forms of life, or m icro-organisms, or in other words to be a ferm entation change.
The authors have been engaged during the last three years in en deavouring to isolate the n itrifying organism , and the present memoir gives in detail an account of the num erous experim ents which weie made in this direction.
Nitrification, having been in the first instance induced in a p ar ticular ammoniacal solution by means of a small quantity of garden
1890.] T he N itr ify in g Process and its Specific F erm ent.
soil, was carried on through tw enty-four generations, a m inute quantity on the point of a sterilised needle being introduced from one nitrifying solution to the other. F rom several of these generations, gelatine-plates were poured and th e resulting colonies inoculated into identical am m oniacal solutions, to see if nitrification would e n su e ; but, although these experim ents w ere repeated m any tim es, on no occasion were they successful.
I t appeared, therefore, th a t the n itrify in g organism eith er refused to grow in gelatine, or th a t the authors had failed to find it, or th at, grow ing in gelatine, it refused to n itrify a fte r being passed th ro u g h th is medium.
Experim ents were, therefore, com m enced to endeavour to isolate the organism by the dilution m ethod. F or this purpose a num ber of series'of dilutions were made by the addition to sterilised distilled w ater of a very sm all q u an tity of an am m oniacal solution w hich had nitrified. I t was hoped th a t th e atten u atio n would be so perfect th a t ultim ately th e n itrify in g organism alone would be introduced.
A fter a verv large num ber of experim ents had been m ade in th is direction the authors at length succeeded in obtaining an atten u a tio n consisting of about Toohooo of tlie original n itrify in g ployed, which not only nitrified, b u t on inoculation in to gelatinepeptone refused to grow, and was seen u n d er the mici'oscope to consist of num erous characteristic bacilli hardly longer th a n broad, which m ay be described as bacillo-cocci.
These results are the more strik in g , for in the case of the two other bottles sim ilarly diluted, one h ad not nitrified, b u t on inocula tion into gelatine-peptone produced a grow th already on the second day, whilst the rem aining bottle not only produced a grow th, but had also nitrified, th u s clearly showing th a t th e num ber of organism s had been reduced to two, i.e., one w hich nitrified and did not grow in gelatine, and another which had nothing to do w ith nitrification, b u t which grew in gelatine. In th e case where nitrifica tion took place and a grow th also appeared in the gelatine-tube, it was obvious th at both the nitrify in g and no n -n itrify in g organism s, were present. These inoculation tests, together w ith th e microscopical appearances, were confirmed by repeated experim ents w ith invariably the same results.
I t is, however, very rem arkable that, although th is bacillo-cqccus obstinately refuses to grow in gelatine when inoculated from these dilute media, yet in broth it produces a very characteristic grow th, which, although slow in commencing, often requiring three weeks before it makes its appearance, is very luxuriant.
The authors have, moreover, been successful in inducing nitrifica tion in ammoniacal solutions inoculated from such broth cultivations, the extent of which has been quantitatively determ ined.
Presents.
[Mar. 13, A lthough microscopically its form differs slightly when grown in broth and the ammoniacal solution respectively, yet its identity was established beyond question by its returning to its characteristic bacillo-coccus form when grown again in the ammoniacal solution.
The authors have also been able to induce its tardy grow th in gelatine-peptone by passing it first through broth cultivations.
The paper is accompanied by carefully executed drawings of the n itrify in g organism when grow n in the various m edia employed. The Academy. SAvitzerland:-Societe Helvetique des Sciences Naturelies, Actes.
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